Gene expression related to seed shattering and the cell wall in cultivated and weedy rice.
Seed shattering is an evolutionary trait that is essential to the survival of wild and weedy rice. Discovery of the qSH1 gene in rice subspecies Japonica and Sh4 in the rice subspecies Indica indicated the possibility that seed shattering is governed by major genes in a qualitative manner. However, observation of the large variability of seed shattering in weedy rice has led us to hypothesise that other genes related to abscission layer integrity could also be important in the regulation of seed shattering in rice. Gene expression 10 days after pollination and nucleotide composition revealed that qSH1 and Sh4 that are described as major players in seed shattering were not important in weedy rice. High expression of the gene OsCPL1 was positively associated with the occurrence of high seed shattering in weedy rice, which did not concur in previous studies of cultivated rice. This result is related to the absence of four SNPs and an indel in the OsCPL1 gene in weedy rice that are related to seed shattering in previous studies. Analysis of the expression of six genes related to cell wall synthesis/degradation revealed the importance of the genes OsXTH8 and OsCel9D in seed shattering in weedy rice. Therefore, in addition to qSH1 and Sh4, the genes OsCPL1, OsXTH8 and OsCel9D should be considered in studies of rice evolution and in the development of mitigation approaches of gene flow in transgenic rice.